Second harmonic transient response imaging with intravenous perfluorocarbon-exposed sonicated dextrose albumin in patients with previous myocardial infarction: Initial clinical experience  by Porter, Thomas et al.
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the eadiest DPs towards the site of VT odgin were obtained in 19 VTs and 
we ~'nJpothesized such consecutive DPs as a return pathway. DP with low 
amplitude and prolonged LiE which preceded the QRS (type A- I) were always 
found at just or within 10 mm of VT origin. DP with similar LEE following the 
QRS (type A-~ whose DP-QRS interval were less than 60 ms, were found 
within 15 mm of VT origin. Type A-2 showing DP-QRS Interval • 60 ms, 
DP with high amplitude and frectiunated LE (type B) and DP with normal LE 
(type C) were located at far sites from VT origin. The remainder LIEs with 
DP in 11 VTs were type B or type C and also found at far sites from 'v'T 
origin of monoregtonal VT. The successful ablation sites in Pt 1 and Pt 2 
showed type A-t and type A-2with DP-QRS interval _< 60 ms, respectively. 
In Pt 3, the successfUl ablation site showed type Bwith excellent pace map, 
however it took long time to terminate VT. Implications: Type A-1 and type 
A-2 electrogram showing short DP-QRS interval should indicate the critical 
site of VT. A site showing type 8 etectrogram may be suitable for ablation, if 
the return pathway is small. 
4:45 
Impact of Underlying Heart Disease on Longterm 
Outcome Fol lowing Catheter Ablation of  Van(t i tular 
Tachycardia 
Christian Weiss, Rtccardo Cappato, Stephan Willems, Thomas Metne~z, 
Kar~H. Kuck. Depfa, of Cardiology, University Hospital Eppendoff: AK St. 
Georg's Hospital, Hamburg, Germany 
Long-term follow up (FU) was assessed in 88 patients (pts) (65 m; 23 f; 53 :E 
17 yrs.) after radiofrequency current catheter ablation (RFC) of documented 
ventficular techycardia (VT). Inclusion criteria for RFC were inducibility of 
bemodynamically stable dinioal VT by programmed stimulation. RFC was 
guided by entrainment, activatior,- and/or pace mapping. Acute success was 
assumed when clinical VT was rendered non inducible 5 days after RFC, Dur- 
ing FU all types of sustained VT were analyzed. The underlying heart disease 
was coronary artery disease (CAD) in 38 pts (remote myocardial infarotion 
in 34/38 cases, EF 37% ~ 13), cardiemyopathy (CM) in 7 pts {dilative in 6; 
hypertrophk~ in 1; EF 32 ± 18%), arthythmogenio ~ght ventrioutar dysplasia 
(ARVD) in 6 pts and congenital (CHD) or valvular heart disease (VHD) in 8 
pts, No organic heart disease (NHD) was present in 29 pts. Results: 
CAD CM ARVD NHD CHDNHD 
(n = 38) (n = 7) (n = S) (n = 29) (n = 8) 
Acute success 24 (63%) 2 (17%) 4 (75%) 24 (82"/=) 6 (75%) 
FU (months) 31~: 17 25:E 14 2t :EIO 21±13 25 ~: 17 
Recur/ShOeS 18/24 (75%) 112 (50%) 2/4 (5(}%) 7/24 (30%) 2/6 (33%) 
Deaths 4/38 3/7 0 1/29 1/8 
2 pts with CAD and 1 pt with NHD died suddenly. In CAD patients 16118 
VT recurrences showed different morphology compared to the prior targeted 
VT. Conclusions: 1. Acute success for RFC Qi VT as well as lung-term FU is 
highly dependent on underlying heart disease 2. Pts with no underlying heart 
disease have the best acute and long-term outcome. 3. RFC for VT in DCM 
pts seems notto be the adequate therapeutic approach. 4. Despite the acute 
success of RFC in CAD pts, the recurrence rate is very high and mostly due 
to VT of new morphology. 
5:00 
1727-51 Reset~ing of Mid-Diastolic Potentials Localises 
Successful Sites for Radlofmqueney Ablation In 
Petlents With Ventricular Tachycardia Due to 
Coronary Artery Disease 
Peter A. O'Callaghan, Jeremy N. Ruskin, Brian A. Mc, Govern, Hasan Garen. 
Massachusetts General Hospital, Boston, Massachusetts 
We analysed 28 distinct sites at which radiofrequency (RF) energy was ap- 
plied during 13 radiofrsquancy ablations (RFA) for ventrlcular tachycardia 
(VT) in 9 patients with coronary artery disease (CAD) to determine if mid- 
diastolic potentials (MDP) manifesting specific characteristics were predictive 
of success. Sites for ablation were Iocaltsed by activation sequence rasp- 
ping, pace-mapping and by alectrophysiologtc maneuvers including resetting 
(advancing) and entrainment. A site was defined as successful if application 
of RF energy terminated VT. 
MDPs were found at 18 sites during 12 of 13 RFAs. At 13 of these sites 
resetting of the MDP by a single extreatimulus, stimulus train or isolated 
PVC was searched for prior to the application of RF energy, Simultaneous 
resetting of both a MDP and VT such that the temporal relationship between 
the MDP and the surface QRS is unchanged was found at 6 sites, all of which 
were successful, Of the 7 sites which did not demonstrate resetting only one 
was successful. 
MDP Reset MOP not reset 
Success 6 I 
Failure 0 6 
Conclus10ns: MDP sites can be recocled in the majority of VTs mapped fur 
RFA in patients with CAD. MDP resetting was highly effective in differentiating 
successful from unsuccessful target sites, 
5:15 
Effect of Ablation Catheter TIWEndocardlal Surface 
Orientation on Radlofroquency Lesion Size in the 
Canine Ventricle 
Redrigo C. Chan, Susan B, Johnson, James B. Seward, Douglas L Pecker. 
Mayo Foundation, Rochester, MN 
Although lesion size has been shown to be e function of ablation electrode 
length, the effect of catheter tip/tissue orientation has never been explored. 
Therefore, tO determine the impact of catheter tip/tissue orientation on re. 
diofi'equency lesion size, 85 lesions in 20 dogs were created using 4-12 
mm catheter tip electrodes. The orientation of the tip in relationship to the 
endocardial surface [parallel (PAR) vs perpendicular (PER)] was determined 
fluoroscspioally and with a 7,5 MHz intrecardiac ultrasound probe, producing 
long axis images with tissue penetration to a depth of 6-7 ore. Lesion areas 
(turn 2) and volumes (mrS) were: 
Electrode Lesion Area Lesion Volume 
Length PER PAR PER PAR 
4 734-31 844-43 376:~67 479 ~: 226 
6 85±36 99±29 387~ 154 494±167 
8 I01:1:43 1174-35 460:b 113 635±244 
10 74~41 113±52 39e:E 202 7474.294 
12 64+25 12u±80 316:~77 649:E 194 
Lesion areas and volumes at all tip lengths were significantly greater with 
the catheter tip positioned paraital to the endoca~lal surface (p > 0.0001). 
Lesion area and volume also peaked with 8 mm PER electrode tips, with a 
subsequent decrease in lesion size with both 10 and 12 mm tip lengths. In 
contrast, while lesion areas created by PAR tips plateaued at 8 mm electrode 
lengths, volumes were optimized with a 10 mm length, with no drop off in 
lesion dimensions with 12 mm tips. Based on this, we conclude that parallel 
catheter tip orientation is cdticat for the production of the largest possible 
van(titular lesions as needed for VT ablation. This study also suggests 
that intracardiec ultrasound is useful in insuring both appropriate catheter 
tip/tissue contact and orientation. 
~'~ Contrast Echocardiography: New Techniques 
and Application 
Monday, March 25, 1996, 4:00 p,m.-5:30 p.m. 
Orange County Convention Center, Room 414C 
4:00 
.Second Harmonic Transient Response Imaging Wlth 
Intravenous Pedluorocamon-lExposed Sonicated 
Dextrose Albumin in Patients With Previous 
Myocardial Infarction: Initial Clinical Experience 
Thomas Porter, Robert Armbrusfar, Karen Holdeman, Fang Xie. University 
of Nebraska Medical Center, Omaha, NE 
We have discovered In humans that if ultrasound is briefly interrupted 
(transient response imaging(TRI)) after a small intravenous inXection(IVI ) of 
perfluorocarbon-expesed sonioatsd dextrose albumin (PESDA), the amount 
of myocan:liat contrast (MC) produced is dramatically increased. It is un- 
known, however, whether TRt can detect myocardial perfusion abnormalities 
in humans. Therefore, we compared the MC produced by a 0.0025-0.005 
m~g IVI of PESDA in 8 patients with previous myocardial infarction (four 
Anterior MI (Apical Long axis) Inferior MI (Short axls) 
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anterior/ap~ai, four Lnforior/posterler) detected by cardiac enzymes and EKG 
(n = 4) or by strese ~"To Semmlbf(MlSl) sdntigrap~ (fixed defect; n ,= 4). 
In the patients with M! by card|ac anzymes, co~ defects were evident In 
• e infarct zone in three. In the patiante with MI by sctnt~hy,  there was 
agreement between sdntlgraphy and TRI in 28 of 36 segments. Examples 
are sl~own in the figure. 
Transient response imaging with intravenous PESDA can be u~ilized to 
detect regional pedusion abnom~alities due to infarction in humans. 
4:15 
Enhanced MyocaMlal Contrast Over One Minute 
After Intravenous In_Jectlon of Perfluorocarbon 
P.xposed Sonlcated Oex~xoso Albumin Using 
Prolonged Suspension of Ultrasound Transmisskm 
Thomas Porter, Fang Xie. University of Nebraska Medical Center, Omaha, 
Nebraska 
We have shown that dramatic transient myocardial contrast (3) can be 
produced with a very small intravenous injection (IVl) of perlluorecarben- 
exposed sonlceted dextrose albumin (PESDA) by transiently suspending 
ulcasound transmission (UT) for a given time interval (1"1) following M. This 
is referred to as transient response imaging(TRI), but it is unknown what 
effect the TI between LiT has on the degree of MC. In fOur dogs and in five 
humans, the MC produced by suspending UT for one cardiac cycle (1 CCy) 
versus 10 (10 CCy) after IVI of 0.005 ml/kg PESDA was observed under 
resting conditions in humane and during acute left circumflex (LCX) ischemia 
in dogs. Examples are shown: 
1 coy Tm ZO C~ TRZ z C~ Tm ZO coy Tm 
DOG LCX Iscl~mi~ HUMA~ 
The peak MC preduoed with 10 CCy TRI in dogs was significantly higher 
(43:1:20 Units (U), 10 CCy vs. 14 4-13 U, 1 CCy; p < 0.005) and visually 
improved etection of area at risk (an'owe). In humans, 10 CCy TRI also 
produced better MC in a]l patients (63 :E 17 U 10 CCy TRI vs. 20 :E 5 
U 1 CCY TRI; p < 0.005). We conclude that the MC from a small dose 
of IV PESDA is mmarkaloty increased by in=easing the TI between UT. 
Thls technique may improve the detection of perfudmn abnormel~es ~ IV 
PESDA in humans. 
4:30 
~ Cumulative Myocardial Contrast Enhancement and 
Hemodynamio Responses After Serial Intravenous 
Injections of  Dodecafluoropentane 
R. Daniel Murray, Allan L. Klein, Chetan R Patet, Herve LeBreton, 
Annitta More,head, Susan E. Vaughn, Kdstopher L Arheart, James 
D. Thomas. The Cleveland Clinic Foundation, Cleveland, OH 
Intravenous injections of Dodecafluoq~entane (DDFP) (EchoGan, Sonus 
Pharm.) have been shown to result in transpulmonmy passage and pro- 
longed myocardial opacification at doses of 0,5 to 0.7 mL/Kg. However, the 
effect Of high-dose serial injections on contrast intensity and hamodynamics 
has not been desodbed. We studied 9 dogs, with each dog receiving 4 se- 
qeantiel DDFP (0.7 mL/Kg) bolus injections at 60 minute intervals. Contrast 
Intensity in acoustic units (AU), mean artedai pressure (MAP), and mean pul- 
monary artery pressure (MPAP) were derived at besoline (BL) and 4~nlnutas 
post injection (POST), Data are presented as mean :*: SD. 
15 / i l l  I eL [ ]  POST I 
l o - I~- -  - -  - -  ~ 1 
1St ' 2nd t 3rd ~ 4th 
Results: BL intensity increased 30% (p < 0.01) and the POST intensity 
increased 128% (p < 0,001 ) over the 4 sedal injections. POST hemodynamio 
responses were vadalole for the 4 serial injections, with a decrease in MAP 
(-29.9 4- 26.7 mmHg; p < 0,001) and an ino~rease inMPAP (6.1-4- 6.3 mmHg; 
p = 0.002). Them was no significant relationship between the hemodynarnic 
response and myocardial intensity or sedel inJectlen number. 
Conc/usicns: 1) Serial injections of high-dose DDFP produce a cumulative 
myocardial enhancement and show persIstence when given at intervals of 
60 minutes; 2) The increased contrast intensity Of DDFP is uninfluenced by 
the post-injection hen',edyrk~mic responses In the canine model; 3) Hemody- 
namic response did not change with serial DDFP Injections. These findings 
have irnpertant implications for the quantitatlon of myocardial contrast inten- 
sky from high-dese serial injections of DDFR 
4:45 
coCOlor Doppler/Contrast Combination Provides 
mp~e Delineation of  Left Ventdcular Cavity 
Gopal Agraw~, Edw'~ G. Cape, Conny Ti~nan, Eric T. Lee, 
PoHcey Fan, Navin C. Nande. University of Alabama at Birmingham 
Children's Hospital- University of Pittsburgh, PA 
Accurate assessment of end-systeltc and end.diastolis volumes Is important 
for assessment of LV function. Currently available echocardingmphic tech- 
niques for estimating volume, including three dimensional reconstruction, 
rely on extrapolation from two dimensional slices (areas). IV injected con- 
trast (CE) has been useful for intpmvod delineation of vontficular walls but 
is often limited because of incomplete f'dling of gze LV Cavity. Color Doppler, 
enhanced by CE, ehould fill low velocity regions, producing a more accurate 
image of the blood pool/wall interface. Methods: In tourtesn patients receiving 
1V injection of 3 g of a dicaccharide CE agent. LV area was calculated from the 
apical four ~ber  view with centmst (2D-C), color Doppler (CD) and color 
Doppler with contrast (CDC). The percentage of cavity filled by the medium 
(CE, CD, CDC) was calculated. Results: CD and 2D-C only pa,'lially filled 
the LV chamber at end-systole (p = 0.1873) and end-diastole (p = 0.3345). 
CDC produced marked improvement in tilling of the LV chamber over CD (p 
< 0.0001 ) and 2D-C (p < 0.0001 ) and completely filled the LV chen-Joer in all 
patients at both end.systole and end-diastole. D'~ai exlrac'Jon of color pixel 
magnitudes pest i ~  showed higher ~verage intensities for peak (~zs- 
tele va peak systole (p = 0.017) w rneinty reflecting the anglo of bulk outf~,,e 
tract velocity to the four chamber viewing plane, but also potentially reflecting 
compression of the microbubbles in systole (removing fringe flow portions). 
Conclusions: Although it is most intuitive tO use 2D echo with contrast to 
delineate solid skuctums for LV volume estimates, contrast enhanced color 
Doppler images may provide a more complete picture since it completely 
fills the chamber, fa¢flitsting more accurate determineUon ofLV volume and 
ejection fraction. 
5:00 
~ Intravenous Albunex DramatiCally Improves the 
Doppler Evaluation of Aortic Stenosis 
Luis Padula, Daniel Fram, Deborah Hall, Frances Kleman, 
Chungueng Chen, Unda Gtllam. Hartford Hoap/tal, Hartford, CT 
Although the intravenous use of freshly eenicated albumin to enhance 
Doppler spectra in aortic stencsis (AS) has been reported, this technique is 
impractical and experimental. To determine whether Albunex ® (ALB), FDA- 
approved stable albumin microbubblos, may be used for this purpose, DOP 
evaluation of AS was done at baseline and following IV ALB in an animal 
model of AS (n = 10 st~ose~) and in 27 pts with AS (age 77 ± 8 yrs). Si- 
multaneous catheterization i  animals and in 3 pts yielded invesive pressure 
gradients (PC=}. Baseline and post-AUB COP apec~a were graded as poor 
(poorly defined envelope), fair (envelope recognizable but peak not defined), 
good (d'~crate nvelope with weaker but ident~able peak signal) and ex- 
cellent (uniformly strong spactmm). Poor and fair studies were considered 
inadequate. Where pessFote, peak and mean PG were determined with the 
modified Bernoulli equa~n. 
Resu/Is: In all animals and in 24/27 pts, ALB produced a dramatic and 
rapid (< 10 se¢) ttcrease in the intensity of the AS DOP spectra. In all 8 
pts with inadequate baseline spectra (poor = 3, fair = 5), adequate (good 
= 2, excellent ,~ 6) spectra were obtained foffowleg ALE (p < 0.0005) In 
3, catheterization confirmed the ALB enhanced gradient. In all animals, 
in 3 pts with excellent baseline spectra, baseline and ALB spectra yielded 
identical gradients that were validated by catheterization i the animals. Of 
note, in 10 pts with good baseline spectra, ALB signals yielded higher PG, 
(average increase in mean PG = 4.6 mmHg, average increase in peak PG 
= 8.4 mmHg) while in 6 ~ ~ were ot~ieed. There were no 
cemplications. 
Conc/us/ons: Albunex dmmatic~ty ;i-;-¢,voves DOP spectra in most pts with 
aortic stenosis, In this sedes, it eliminated inadequate studies and in some 
cases identified slightly higher gradients than were apparent on baseline 
spectra thought o be of adequate quality. 
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